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(57) Claim 

1. An ultrasonic contrast agent comprising of 
physiologically acceptable carrier liquid, and 
microparticles which contain a gas and/or a organic fluid 
with a boiling point below 60°C, said microparticles 
consisting of: 

(a) one or more arny loses, o£ 

(b) one or more synthetic biodegradable polymers. 

14.. Microparticles for use in ultrasonic contrast agents, 

said microparticles containing a gas and/or an organic fluid 
with a boiling point below 60°C and said microparticles 
consisting of: 

(a) one or more amyloses, dr 

(b) one or more synthetic biodegradable polymers. 

21. A process for the preparation of microparticles of 
synthetic biodegradable polymers for use in ultrasonic 
contrast agents, according to any one of claims 14, 16, or 18 
characterised in that a polymer or copolymer is dissolved in 
one or more organic solvents which are not miscible with 
water, and is then emulsified in water, and the ertiulsion 
thus obtained is then filtered and dried. 
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22. A process for the preparation of inicroparticles of 
synthetic biodegradable polymers for use in ultrasonic 
contrast agents according to any one of claims 14, 16 or 18 
characterised in that a polymer or copolymer is dissolved in 
one or more solvents containing gas bubbles and is then 
precipitated or emulsified in water, the suspension or 
emulision obtained is then filtered off and dried. 



\ 



PCT 



OP I Date 25/08/89 
' AOJP Date 28/09/89 



Appln. id 50351 / 89 
PCT Number PCT/DE89y00069 



INTERNATIONALE ANM. 

INTERNATIONALE ZUSAMMENARBEIT AUF DEM CEBIET DES PATENTWESENS (PCT) 



(^1) Internationale Patentlclassifikation ^ : 
A61K 49/00 



Al 



(11) loteraationale Verdffentlichungsnummer: WO 89/ 06978 

10. August 1989(10.08.89) 



(43) Internationales . 

VerSffentlichungsdatiim: 



(21) Internationales Aktenzelchen: 

(22) Internationales Anmeldedatiim: 



PCrr/DE89/00069 



(31) Prioritatsaktenzeichen: 



(32)PrloritStsdaten: 



(33)Prioritiltslanii: 



I.Februar 1989 (01.02,89) 

P 38 03 972.9 
P38 03 97L0 

5. Febniar 1988 (05.02,88) 
5. Februar 1988 (05.02.88) 

DE 



(71) Anmelder: SCHERING AG, BERLIN UND BERG- 
KAMEN [DE/DEl; Mflllerstrafte 170-178, D-IOOO 
Berlin 65 (DE). 

(72) Erfinder: STEIN. Michael ; Holsteinische StraBe 42, D- 
1000 Berlin 31 (DE). HELDMANN, Dieter ; Lindau- 
er Allee 85, D-IOOO Berlin 51 (DE). FRITZSCH, Tho- 
mas ; ElisenstraBe 2. D-IOOO Berlin 41 (DE). SIE- 
GERT, Joachim ; WeddingstraSe 5„ D-IOOO Berlin 65 
(DE). ROSSLING, Georg ; . . 



Oranienburger Chaussee 60 c, D-IOOO Berlin 28 (DE). 
SPECk, Ulrich ; Benediktiner Strafte 50, D-IOOO Bcr- 
lin 28 (DE). 

(74) Anwalt: MAIKOWSKI, Michael; Xantener Strafte 10, 
D-IOOO Berlin 15 (DE). 

(81) .Bestimmungsstaaten: AT (europaisches Patent), AU, 
BE (europaisches Patent), CH (europaisches Patent), 
DE (eur paisches Patent)» DK, FI, FR (europaisches 
Patent), GB (europaisches Patent), HU, IT (europaj. 
sches Patent), JP, KR, LU (europaisches Patent), NL 
(europaisch^ Patent),.NO,SE (europaisches. Patent). 

Verfiffentlicht 

Mit- interna tionalem Rech erchenberichL 
Vor Ablaufder fir Anderungen der Anspruche zugelas- 
senen Frist. Verdffentlichung wird wi^derholt falls An- 
derungen eintreffen. 



635200 



(54)ritie: ULTRASONIC CONTRAST AGENTS, PROCESS FOR PRODUCING THEM AND THEIR USE AS 
DIAGNOSTIC AND THERAPEUTIC AGENTS 

(54) Bezelchniing: ULTRASCHALLKONTRASTMITTEL, VERFAHREN ZU DEREN HERSTELLUNG UND DE- 
REN VERWENDUNG ALS DIAGNOSTIKA UND THERAPEUTIKA 

(57) Abstract 

Ultrasonic contrast agents consisting of ifiicroparticles containing amyloses or synthetic biodegradable polymers 
and a gas and/or a liquid with a boiling point below 60^C, process for producing them and their use as diagnostic or ther- 
apeuttc agents. 

(57) Zusammenfassung 

Die Erfindung betrifft Uitraschallkoiltrastmittel bestehend aus Mikropartikelnt die aus Amylosen oder synthetic 
schen, bioabbaubaren Polymeren und eineiii Gas und/oder elner FlOssigkeit mil einem Siedepunkt unter 60**C bestehen, 
Verfahren zu deren Herstelliing und deren Verwendung als DiagnostiJca und Therapeutika. 
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ULTRASONIC CONTRAST AGENTS , PROCESS FOR THEIR PREPARATION 
AND THEIR USE AS A DIAGNOSTIC AND THERAPEUTIC AGENT 

The invention relates to microparticles according to the 
5 preamble of Patent Claim 1, a process for their preparation 
and their use as a diagnostic and therapeutic agent. 

It is known that cardial echo contrasts can be achieved 
through peripheral injection of solutions Which contain fine 

10 gas bubbles (Roelandt J, Ultrasound Med Biol 8: 471-492, 
1982). These gas bubbles are obtained in physiologically 
compatible solutions, eg through shaking, other agitation or 
through the addition of carbon dioxide. However they are 
not standardized in terms of number and size and cannot be 

15 adequately reproduced. Also they are as a rule not 

stabilized so that their service life is short. Their 
average diameters are generally above the erythrocyte size 
so that it is not possible to obtain pulmonary capillary 
passages with, subsequent contrasting of organs such as the 

20 left heart, liver, kidneys or spleen. Furthermore they are 
not suitable for quantifications since the ultrasonic echo 
which they produce is made up from several processes which 
cannot be separated from each otheir such as the formation of 
the bubbles, coalescence and dissolution. Thus it is not 

25 possible for ex^ple to obtain definite details on the 
transit times with the aid of these ultrasonic contrast 
agents by measuring the contrast path in the myocardium. 
This requires contrast agents whose dispersal bodies are not 
subject to their own kinetics. 

30 

In addition there are ultrasonic contrast agents in the form 
of particles (Ophir, Gobuty, McVThijrt, Maklad, Ultrasonic 
Backscatter from Contrast-producing Collagen Microspheres, 
Ultrasonic Imaging 2: 66-67 r 1980). Furthermore solutions of 
35 a higher density are used as ultrasonic contrast agents 



(Ophir, McWhirt, Maklad, Aqueous Solutions as Potential 
Ultrasonic Contrast Agents, Ultrasonic imaging 1:265-279, 
1979 as well as Tyler, Ophir, Maklad, In-vivo Enhancement of 
Ultrasonic Image Luminance by Aqueous Solutions with High 
Speed of Sound, Ultrasonic Imaging 3:323-329, 1981). It is 
also known to use emulsions as ultrasonic contrast agents 
(Mattrey, Andre, Ultrasonic Enhancement of Myocardial 
Infarction with Per fluor carbon Compounds in Dogs, Arn J 
Cardiol 54: 206-210, 1984). 

it has been seen that overall the gas-free contrast agents 
only have a low efficiency. The gas- containing preparations 
have the disadvantage of only a slight' in- vivo, stability. 
Furthermore th.e size of the gas bubbles can generally not be 
standardized. As a rule adequate contrast effects are not 
possible in the arterial vessel system after a peripheral 
veinous injection. 

In EP A2 123 235 and 0 122 624 ultrasonic contrast agents 
are described which contain small gas bubbles and which pass 
through the pulmonary capillaries producing the desired 
contrast effects 

EP A2 0 224 934 d:escribes ultrasonic contrast agents in the 
form of gas- filled gelatine or albumin hollow bodies. 
However the disadvantage here is the use of foreign-body 
. albumens or denatured albumens belonging! to the body and 
thus the associated risk Of allergy. 

With nohe of the ultrasonic contrast agents known up until 
now is it possible to represent the organs with sufficient 
signal intensity through selective concentration after an 
i.v. dose. Quantifications are therefore not possible at 
the present time* 

The object of the present invention is to provide ultrasonic 



contrast agents on the basis of microparticles which in 
addition to a determinable and reproduceable volume have a 
considerably longer service life than previously, known, 
offer good compatibility without allergic potential and can 
be concentratied intracellularly in RES and thus also in the 
liver or spleen. The ultrasonic contrast agents comprise 
the microparticles in a physiologically acceptable carrier 
liquid. 

This carrier liquid is preferably an aqueous medium in which 
the microparticles are suspended. The ultrasonic contrast 
agents can therefore be administered by injection, for 
instance. 

Therefore one aspect of the present invention concerns an 
ultrasonic contrast agent comprising a physiologically 
accieptable carrier liquid, and microparticles which contain 
a gas and/or an organic fluid with a boiling point below 
60**C, characterised in that said microparticles comprise one 
or more amyloses, or one or more synthetic biodegradable 
polymers. 

Another aspect of the present invention concerns 
microparticles for use in ultrasbnic contrast ag^ents, said 
microparticles containing a gas and/or an organic fluid with 
a boiling point below 60®C, and said microparticles 
consisting of: 

(a) one or more amylos6S/ or 

(b) one or more synthetic biodegradable polymers. 

The present invention concerns microparticles which consist 
of amylose, ot a synthetic biodegradable polymer, and a gas 
and/or a fluid with a boiling point below 60 "^C. 

Polyesters of <x -# /3-, J"-, ot 6 -hydroxy carbonic acids, 
polyalkyl-oyanoacrylates , polyamino acids, polyamides, 
polyacrylated saccharides or polyorthoesters are preferred 
as synthetic biodegradable polymers. 
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The following have proved particularly suitable: 

Polylactic acid# 

Poly-e-caprolacton, 

Copolymers of lactic acid and glycol acid or e-caprolacton 
Polyhydroxybutyric acid, 
Polyhydroxyvaleric acid. 

Copolymers of hydroxybutyric and . hydroxyvaleric acid. 
Polymers of glutamic acid and/or lysine, 
Polydioxanon, 

Polymers or, copolymers of amino acids and/or terep.hthalic 

acid,, phthalic acid or sebacic acid, 

Polyacryldextran, 

Polyacryl starch, 

Polyacrylamide, 

Polyurethane, 

Polyester,. 

Polyacetal, 

Polyaminotr iazol or 

Polya Iky Icyanoacry late 
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starch or starch derivatives can also be contained in the. 
microparticles. Axnyloses have proved particularly suitable 
since these starch derivatives have excellent water 
solubility and the ability to form inclusion compounds. 

Amy loses which are particularly suitable are the 
cyclodextrines and their derivatives, . by way of exampleO^, 
and 1^ -cyclodextrin . 

The micrpparticres. contain gases and/or fluids with a 
boiling point below 60* in free or bonded form* The use of 
a gas- fluid mixture in the ultrasonic contrast agents is 
likewise possible*. 

Gases used can be for example air# nitrogen, inert g^ses, 
hydrogen, carbon dioxide, ammonia, oxygen, methane ^ ethane, 
propane, butane, ethylene or other hydrocarbons or their 
mixtures- 
Preferred fluids which can be included are: 
1 , 1-dichloroethylene, 
2-methyl-2-butene, 

isopropyi chloride, 
2-methyl-I , 3-butadiene, 
2-butyne, 

2- methyl-l-butene, 
dibromodif luoromethane , 
furan, 

3- methy 1-1-butene , 
isopentane, 
diethylether , 

3 , 3-dimethy 1-1-butyne , 
dimethy laminoacetone , 
propylene oxide, 
N-ethylmethy lamihe , 



broraome thane, 

n-ethyldimethylamine« 

methylene chloride, 

pentahe, 

cyclopentane, 

2, 3-pentadiene, 

cyclopehtene 

or mixtures thereof. 

The microparticles can also contain advantageously 
substances with low steam pressures and/or low boiling 
points, in particular ethereal oils. 

It is particularly advantageous to coat the microparticles 
with consist of amylose with a coating substance. The 
microparticles can thereby be encased in oils, fats and/or 
surface-active substances and suspended in an aqueous miedium. 

It is particularly advantageous to encase the microparticles 
which Consist of amylose in a matrix, more particularly of a 
polymer structure. 

The physiologic isotony can be set by the addition of 
osmotically active substances such as cooking salt, 
galactose, glucose, fructose, or mannitol (also known as 
mannite) . 

The invention also relates to a process for preparing the 
microparticles which consist of synthetic biodegtadablia 
polymers. 

An advantageous proc^^s for preparing the microparticles, 
and ultimately the contrast agents according to the 
invention Consists in dissolving a polymer or copolymer in 
one or more organic solvents which are not miscible with 
water, followed by the emulsif ication in water, possibly 
with the addition of a further solvent, and then filtering 
and if required drying the emulsion obtained. 

• 
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A further process consists in dissolving a polymer or . 
copolymer in one or moire solvents which contain gas bubbles, 
after which it is precipitated or emulsified in water, if 
required with the addition of a further solvent or a further 
5 polymer, and then the suspension or emulsion which has been 
obtained is then filtered and[ if required dried • The 
freeze-drying process is also suitable as a finishing 
process. 

10 The products obtained can advantageously be finely ground. 

In the processes described, the solvents used can be for 
exiample furan, pentane, acetone, dioxan , ethyl acetate, 
xylol, methylene chloridie, cyclohexane or hexane or solvent 
15 mixtures. Emulsifiers can also be added to the emulsion. 

In a further variation of the manufacturing process instead 
of . polymers monomers are used as the starting product from 
which the polymer is formed. V^ith this process, a monomer 

20 is dissolved in one or more organic solvents and then 
emulsified in 5 - 30 parts water or 0.01 - 0.1 N 
hydrochloric acid, if required with the addition of 
emulsifiers or buffer substances at a tismperature below the 
boiling point of the organic solvent, after which a 0.2% - 

25 20% aqueous solution of a second monomer or if required the 
isolution of a substance increasing the pH^ value is added to 
this emulsion and dried if required. . 

In another method of operation a monomer is dissolved br 
30 dispersed in one. or more fluids containing gas bubbles, if 
required with the addition of emulsifiers or buffer 
substances. If required a 0.2% - 20% solution of a second 
monomer or a substance increasing the pU- value in dissolved 
or gaseous form is added to this solution or dispersion and 
35 dried if required. 




By way of example, terephthaloyl- or sebacoylchloride or 
cyanacrylic acid ester is used as a fir^t monomer/ L- lysine 
aiB the second monomer and for example 

2-methyl-l, 3-butadiene, dxoxan, methylene chloride, toluene 
or cyclphexane is used as the organic solvent. 

According to a further process, the ultrasonic contast 
agents are prepared by producing gas bubbles in a 0.5 -10%. 
aqueous solution or dispersion of a. monomer which contains 
if required additives such as emulsifiers (0.01 - 5%) or 
quasi emulsifiers (0.1 - 5%), and then by adding a cross- 
linking, substance arid/or a reaction starter. 

The ultrasonic contrast agents described above can be used 
for both diagnostic and therapeutic processes* 

The application of the agents is for exainple by injection. 

The invention will be explained by the following examples: 

EXAMPLE 1; 

500 mg. poiylactide were dissolved iri 4 mi furan and 0.6 ml 
cyclohexane. and this solution was emulsified in 40 ml of a 
0»1% SQlutiojrx of polyoxyethylene polyoxypropylene polymer 
with a molecular weight 12.000 (Pluronic^F 127), with the 
temperature being kept beneath 15 *G during emulsifying. The 
temperature was then slowly raised to evaporate off the 
organic solvent. The resiulting suspension was then 
f reeze-dried • 

EXAMPLE 2; 

300 mgO^cyanoacrylic acid butyl' ester were dissolved in 1 ml 
furan and this solution was emulsified in 10 ml 0.1 N hy^ro- 



chloric acid which contained 1% polyoxyethylene polyoxyprop- 

ylene polymer with a molecular weight 12.000 (Plurpnic^^F 

127), with the temperature being kept beneath IS'^C during 

emulsifying. At the end of polymerization the resulting 

• ■ , ' ■ • ■ • ^ 

suspension was freeze-dried, 

EXAMPLE 3: 

200. mg O^cyanoacrylic acid butyl ester were dissolved in 0.4 
ml isoprene and emulsified in 30 ml 0.01 N hydrochloric acid 
which contained 1% polyoxyethylene polyoxypropylene polymer 
with a molecular weight 8.350 (Pluronic^F 68), with the 
temperature being kept beneath 10*^0 during emulsifying ♦ At 
the end of the polymerisation the suspension was neutralized 
with 0.1 N SaOH and isotonized with sodium chloride. 

EXAMPLE 4; 

400 mg Ot-cyanoacrylic acid butyl ester were dissolved in 0.4 
ml methylene chloride and emulsified in 60 ml 0.01 N hydro- 
chloric acid which contained 1% polyoxyethylene 
polyoxypropylene polymer with a molecular weight 12.000 
(Pluronic^F 127), with the temperature being kept beneath 
10 "C during emulsifying. At the end of polymerization; the 
suspension was neutralized with 0. 1 N soda lye and 
isotonized with sodium chloride. 

EXAMPLE S s 

400 mg polycaprolactone were dissolved in 6 ml furdn and 0.3 
ml dyclohexane and emulsified in 60 ml 1% polyoxyethylene 
polyoxypropylene polymer with molecular weight 12.000 
(PLuronic(^r 127), with the temperature being kept beneath 
15 ^C. The temperature was then slgwly raised to evaporate 
off the org^/nic solvent. The resulting suspension was lihen 
f reeze-dr ied . 



« 
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EXAMPLE 6: 

400 mg terephthalic €icid dichloride were dissolved in 2 tnl 
f uran and then emulsified in 50 ml 3% sodium carbonate 

5 solution which contained D.1% polyoxyethylene 

pclyoxypropylene polymer with a molecular weight 12.000 
(Pluronic(R^ F 127). After the additon of 60 mg lysine, 
dissolved in 5 ml 0.1% Plurbnic F 127, the micro capsules 
were centrifuged and washed several times with 0.1% Pluronic 

10 F 127 solution. Before use the suspension was isotonized 
with sodium chloride. 

EXAMPLE 7: 



15 j9 -cyclodextrin-isopentane-inclusion compound: 

100 ml saturated j5 -cyclodextrin solution (1.8%) were 
copied to 10 *C and mixed with 3 ml isbpentane. The 
resulting difficultly soluble complex was precipitated with 
20 constant stirring in. the ultrasonic bath. The deposit was 
obtained in crystalline form through f reeze-drying and 
filtration.. I sopentane content according to GC calculation 

s 0.26% 
25 EXAMPU: 8: 



P -Cyclodextrin- 2-methyl^2-buterte- inclusion compound: 

100 ml saturated J8 ^cyclodextrin solution (1.8%) were 
30 cooled to 10 and mixed with 3 ml 2-methyl-2-butene. The 
resulting difficultly soluble complex was precipitated with 
constant stirring in th6 ultrasonic bath. The deposit was 
obtained in crystalline form through f reejse-drying and 
filtering. 

3S 
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EXAMPLE 9> 

|3-Cyclodextrin-2--inethyl-l-butene- inclusion compound: 

5: 100 ml saturated J^-cyclodextrin solution (1*8%) were 

cooled to 10° and mixed with 3 ml 2-methyl-i-butene. The 
resulting difficultly soluble complex was precipitated with 

constant stirring in the ultrasonic bath. The deposit was 
obtained, in crystalline forni through freeze-drying and 
10 filtering. 2^methyl-l-butene cpntent according to GC 
calculations 0,82% 

EXAMPLE 10 : . 
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15 ^ -cyclodextrin-isoprene-inclusion compounds 

■ ■ ' f 
100 ml saturated ^cyclpdextrin solution (1*8%) were cooled 
to lO'C and mixed with 3 ml isoprene. The resulting 
difficultly soluble cc^nplex was precipitated with constant 

20 stirring in the ultrasonic bath. The deposit was obtained 
in crystalline form through f reeze-drying and filtering. 
Isoprene content according to GC calculation: 1.0% 
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j3-cyGlodextrin-isopropylchloride-inclusion compound: 



100 ml saturated ^cyclodextrin solution (1.8%) were cooled 
to 10 and mix<!»d with 3 ml isopropylchloride. The 
3G ' resulting difficultly soluble complex was precipitated with 
constant stirring in the ultrasonic bath* The deposit was 
obtained in crystrlline form through f reeze-drying and 
filterijig. Isopropylchlorlde content according to GC 
calculation: 0-5%- 
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EXAMPLE 12: 

j6 -cyclodextrin-isopentane-inclusion compound : 

100 ml saturated^cyclodextrin solution (i«8%) were cooled 
to 10 ''C and mixed with 3 ml isopentane. The resulting 

difficultly soluble complex was precipitated with constant 
stirring in the ultrasonic bath. The deposit was obtained 
in crystalline form through fireeze-drying and filtering. 

EXAMPLE 13: 



Xenon/0( -cyclodextrin- inclusion compound : 

100 ml saturated (X -cyclodextrin solution (about 12%) were 
incubated under 7 atmospheres xenon for 7 days at room 
temperature in a 200 cc autoclave. The crystalline adduct 
could be sucked off, washed with cold water and dried via 
calcium chloride in the exsiccator. 

EXAMPLE 14: . 



Carbon dioxide/ (X-cyclodextrinr inclusion compound: 

100 ml saturated 0( -cyclodextrin solution (about 12%) were 
incubated for 7 days at room temperature under 7 atmospheres 
carbon dioxide in a 200 cc autoclave, the crystalline adduct. 
could be dtawn off, washed with cold wat^er and dried via 
calcium chloride in the exsiccator. 



35 
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EXAMPLE 15 1 

I sopentane/hydroxypropyl- ^ -cyclodextrin-inclusion compound i 
15 ml 20% hydroxproply-j^ -cyclodextrin solution were mixed 
with 2 ml isopentane at 10*C# ultrasounded fot 3 minutes in 
the ultrasonic bath and then incubated for 26 hours. The 
resulting complex remained in solution*. 



10 
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EXAbOPLE 16: . . 

Isoprene/hydroxypropyl- ^-cyclodextrin-inclusion compound: 

15 ml 20% hydroxypropyl -jS -cyclodextrin solution were 
mixed with 2 ml isQprene at 10*Cr ultrasounded for 3 minutes 
in the ultrasonic bath and then incubated for 26 hours. The 
resulting complex remained partly in solution and > 
precipitated partly as a white deposit. 



20 
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EXAMPLE 17t 

Furan/hydrdxypropyl-^-cyclodextrin-inclusion compound: 

15 ml 20% hydroxypropyl-^ -cyclodextr in solution were mixed 
with 2 ml furan at 10 •C, ultrasounded for 3 minutes in the 

ultrasonic bath and then incubated for 26 hours. The 

* ^ ■ ... . 

resulting complex remained partly in solution and partly 
precipitated as a white deposit. 



30 EXAMPLE 18 s 
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Isopentane/ (X-cyclodextr in- inclusion compound: 

20 ml saturated 0(-cyclodextrin solution were mixed with 1 



ml isopentane and ultrasounded for 3 minutes in the 
ultrasonic* bath. The resulting difficultly soluble complex 
was obtained through filtration and dried via calcium 
chloride* 

EXAMPLE 19: 

Isoprene/ Q(-cyclodextr in inclusion compound: 

. 20 ml saturated 0(-CD-solutioh were mixed with 1 ml isoprene 
and ultrasounded for 3 minutes In the ultrasonic bath«. The 
resulting difficultly soluble complex was obtained thJrpugh 
filtration and dried via. calcium chloride* 

jEXAMPLE 20: 

Purajt/ 0{ -cyclodextrin-inclusion compound: 

20 ml saturated Q[-cyclodextrin solution were mixed with 1 ml 
furan and ultrasounded for . 3. minutes ' in the ultrasonic 
bath. The jr^sulting difficultly soluble complex was 
obtained thr^gh. filtration and dried via calcium chloride. 

EXAMPLE 21: 

4g eucalyptoi was added dropwise to 100ml saturated 
0(-cyclodextrin- solution (5*C) in an incubation chamber 
while being ultrasounded and was ultrasounded for a further 
30 min. Thereafter the incubation chamber was shaken in a 
cooled t closed vessel for 48 hours. The resulting 
precipitate was filtered 6ff, washed with cold ethanol, 
frozen in liquid nitrogen and freeze dried. 



EXAMPLE 22 t 

100 ml saturated p«-cyclodextr in- solution was ultrasounded 
with 2g Gerahiol at 5*C for 4 hours and thereafter incubated 
for 24 hours at 5*C* The resulting precipitate was filtered 
off, washed with cold ethanol, frozen in liquid nitrogen and 
freeze dried • 

The following applies to Examples 17- 22-: 

The crystalline deposit was absorbed after cleaning in a 
suitable aqueous medium, preferably physiological cooking 
salt, glucose or Ringer solution and was then ready for 
injection. 



/ 
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The claims defining the invention are as follows: 

1. An ultrasonic contrast agent comprising of 
physiologically acceptable carrier liquid^ and 
microparticles which contain a gas anifl/or a organic fluid 
with a boiling point below 60**C, said microparticles 
consisting of: 

(a) one or more amyloses^ or 

(b) one or more synthetic biodegradable polymers*. 

2. The ultrasonic contrast agent according to claim 1, 
comprising a physiologically acceptable carrier liquid, and 
microparticles which contain a gas and/or an organic fluid 
with a boiling below 60**Cr characterised in that said 
microparticles comprise one or more amyloses. 

3. The ultrasonic contrast agent according to Claim 1, 
comprising a physiologically acceptable carrier liquid, and 
microparticles which bontaih a gas and/or an organic fluid 
with a boiling point below 60*C, characterise^ in that said 
microparticles comprise one or more synthetic biodegradable 
polymers. 

4; The ultrasonic contrast agent according to claim 1 or 
claim 2/ characterised in that the microparticles contain 
cyclodextrins or cyclodextrin derivatives as amylose. 

5* Ultrasonic contrast agent according to claim 1 or clai 
3, characterised in that the microparticles contain 
polyesters of o^-^ If- or ^-hydroxycarbonic acids , 

polyalUylcyanoacrylateS/ polyamino acids, polyamides, 
polyacrylated saccharides or polyorthoesters as the 
synthetic biodegradable polymers. 

6* The ultrasonic contrast agent according to any one of 



518e/DM 



* 



-16- 



•••••4 



I • • • 



• ••• 

» • • • 



• ••9 

• • • 

• • • 



• < 

t 

*« 



Claims 1 to 5, characterised in that the microparticles 
contain as Organic fluids with a boiling point below frO^'C 
any one or more of: 

1 , 1-dichloroethylene, 
2-methyl-2-butene , 
isopropylchlbride/ 
2-methyl-l , 3-but adiene , 
2-butyhe, 

2- methyl-l-butene/ 
dibrombdif luoromethane, 
furan, 

3- niethyl-l-butene, 
isopenLane, 
diethylether^ 

3 / 3-dimethy 1-1-butyne , 
dimethylamino acetone, 
propylene oxide> 
N-ethylmethyl amine, 
bromomethane> 
N-ethyldimethyl amine ^ 
methylene chloride, 
pentane,. . . 
cyclopentane, 
2 , 3-pentadiene, 
cyclopentene, 

including mixtures thereof . 

7. Ultrasonic contrast agent according to any one or more 
of claims 1 to 5 characterised in that the microparticles 
contain as gases, any one or iftore of: 
air/ 

inert gases # 

nitrogen, 

oxygen. 



US. 



carbon dioxide, 

hydrogen, 

anunonia, 

ethylene, 

methane, 

ethane, 

propane, 

butane, 

including mixtures thereof. 

8. The ultrasonic contrast agent according to any one of 
claims 1 to 7 characterised in that the microparticles 
additionally contain ethereal oils. 

9. The ultrasonic contrast agent according to claim 1 or 
claim 2 characterised in that the microparticles consisting 
of amyloses are coated with a hydrophobic covering substance 
which consists of oils, fats and/or surface-active 
substances, and are suspended in aqueous medium. 

10. The ultrasonic contrast agent according to claim 1 or 
cl *^.^ 2 characterised in that the microparticles consisting 
01 amyloses are covered by a matrix. 

11. The ultrasonic acid contrast agent according to claim 
10, wherein the said matrix is of a polymer structure. 

12. The ultrasonic contrast agent according to any one of 
claims 1 to 11 characterised in that jphysiological isotony 
is set by the addition of one or more osmotically active ^ 
substances. 

13. The ultrasonic contrast agent according to claim 12, 
wherein said osmotically active s^ubstance is selected from 
one or more ofi cooking salt# mannitol, galactose, glucose, 
or fructose* 
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14* Microparticles for use in ultrasonic contrast agents, 
said micrpparticles containing a gas arid/or an organic fluid 
with a boiling point below 60 "^C and said microparticles 
consisting of: 

(a) one or more amylpses/ or 

(b) one or more synthetic biodegradable polymers. 

15. The microparticles according to claim 14^ characterised 
in that they consist of one or more amy loses. 

16. The microparticles according to claim 14^ characterised 
in that they consist of one or more synthetic biodegradable 
polymers.. 

17. The microparticles according to claim 15 characterised 
in that they consist of one or more cyclodextrins or 
cyclodextrin derivatives. 

18. The microparticles according to claim 16, characterised 
in that they consist of one or more polyesters of p-, 

or £ -hydroxycarbonic acids , polyalkylcyanoacrylates, . 
polyamino acids, polyamides, polyacrylated saccharides or 
polyorthoesters. - 

19. The microparticles according to any one of claims 14 to 
18, characterised in that the microparticles contain as 
organic fluids with a boiling point below 60°C any one or 
more of; 



• •••• 

• r 



• 1 , l-dichloroethylehe, 
2-methy 1-2-butene , 
isopropylchleride, 
2-methyl-1^3-butadiene, 
2-butyne, 

2 -me t hy 1 1 -but ene , 
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dibroraodif luproraethane, 
furan, 

3 -methyl -Ir-butene, 

isopentane, 

diethylether , 

3,3-dimethyl-l-butyne/ 

dimethyl amino acetone, 

propylene oxide/ 

N-ethylmethylaniineA 

brbrnom^thane/ 

N-ethyldimethyl amine, 

methylene chloride, 

pentane, 

cyclopentane, 

2 , 3-pentadiene, 

cyclopentene, 

including mixtures thereof. 

20. The microparticles according to any one of claims 14 to 
18« characterised in that the microparticles contain as 
gases, any one or more, of: 



inert gases, 
nitrogen , 
oxygen, 

carbon dioxide, 



; : i hydrogen/ 
ammonia., 
ethylene, 
J methane^ 



ethane, 

propane, 

butane, 

including mixtures thereof. 



us 



21. A process for the preparation o£ microparticles of 
synthetic biodegradable polymers for use in ultrasbnic 
contrast agents according to any one of claims 14, 16, or 18 
characterised in that a polymer or copolymer is dissolved in 
one or more organic: solvents which are not miscible with 
water, and is then emulsified in water, and the emulsion 
thus obtained is then filtered and dried. 

22^ A process for the preparation of microparticles of 
synthetic biodegradable polymers for use in ultrasonic 
contrast agents according to any one of claims 14, 16 or 18 
characterised in that a polymer or copolymer is dissolved in 
one or more solvents containing gas bubbles and is then 
precipitated or emulsified in water, the suspension or 
emulsion obtained is then filtered off and dried*. 

23. The process according to claim 21 or 22, chatacterised 
in that the furan, pentane, vaqetohe, dioxan, ethylacetate, 
p-xylol, methylene chloride, qyclohexane or n-hexane or a 
solvent mixture consisting thereof is used as the solvent* 

24. The process according to claim 21 or 22, characterised 
in that an emulsifier is ddded to the entulsion. 

25. A process for the preparation of microparticles of 
synthetic, biodegradable polymers for use in ultrasonic 
contrast agenlts according to any one of claims 14, 16 or 18 
characterised in that a monomer is dissolved in one or more 
organic solvents and emulsified in 5 - 30 parts water or 
O.Ol - 0*1 hyrochloric acid if required with the addition 
of emulsifiers or buffer substances at a temperature below 
boiling point Of the organic solvent, and a 0t2 -.20% 
aqueous solution of a second monomer or if required the 
solution of d substance which raises the PH value is added 
to the emulsion and dried. 

* 



26. A process £or the preparation of microparticles of 
synthetic biodegradable polymers for use in ultrasonic 
contrast agents according to any one of claims 14/ 16 or 18 
characterised in that a monomer is dissolved or dispersed in 
one or more fluids containing gas bubbles, if required with 
the addition of emulsifiers iand/or buffer substances^ and to 
this solution or dispersion is added if required a 0*2 - 20% 
solution of a second monomer or a substance which raises the 
pH value in dissolved or gaseous form, followed by drying. 

27. The process according to claim 25 or 26 characterised 
in that terephthaloyl- or sebacoyl chloride or cyanoacrylic 
acid ester is used as the first monomer, L-lysine as the 
second monomer ^ftd 2-methyl-l,3-butadiene, methylene 
chloride, toluene, dioxan or cyclohexane is used as the 
organic solv-eftt. 

28. A process for the preparation of microparticles of 
synthetic biodegradable polymers, for use in ultrasonic 
contrast agents according to any one of claims 14, 16 or 18 
characterised in that gas bubbles are produced in a 0.5 

10% aqueous s(j>lution of a monomer which contains if requiretl 
additives such as emulsifiers (0.01 -5%) or 
qu^^i-emulsif iers (0.1-5%) and then a crQss-lin4«;ing 
substance ahd/or a reaction starter is/are added. 

29. A method for the preparation of ultrasonic contrast 
agents, which comprise mixing together microparticles 
according, to any one of claims 14 to 20 and a 
physiologically acceptable carrier liquid. 

30. A method of ultrasound diagnostics characterised in 
that an ultrasonic contrast agent according to any one of 
.claims 1 bo 13 is administered to a subject for ultrasound 
diagnostics. 
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31» Microparticles for use ultrasonic contrast agents, 
substantially as herein aescribed with reference to any one 
of Examples 1 to 22 • 

32. Ultrasonic contrast agents comprising the 
microparticles according to claim 31 and a physiologically 
acceptable carrier liquid. 



DATED this 14th day of jjanuary, 1993. 



SCHERING AG 

By Its Patent Attorneys 
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ABSTRACT 

ThiB invention relates to ultrasonic contrast agents 
consisting of xnicroparticles which consist of amy loses and 
synthetic biodegradable polymers and a gas and/or a fluid 
with a boiling point below 60 •c^ process for the preparation 
thereof and their use as diagnostic and therapeutic agents. 
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